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Preface 


The objectives, approach, and anticipated results of this research 
contract are contained in Attachment A, STATE OF WORK: HF0-Q02 at 
the back of this report. 


This text of this first quarterly report contains the following 
seven topics as shown in Article XII, Contract NAS5-26453. 


1) Problems 

2) Accomplishments 

3) Significant Results 

4) Publications 

5) Recommendations 

6) Funds Expended 

7) Data Utility 
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Table 1. Daft's, place, and sky conditions dun mi transects of surface 
temperature (Raytek radiation thermometer), l.b-m air temperature, 
and dewpoint temperature (from l . Chen and J.F. Gerber, unpublished). 

Table Florida nocturnal surface temperature transects and HCMM 
coverage, dan. -Feb., 19/9. 

Table 3. Rainfall proceeding January and February 10/9 transects. 

Table 4. NCC-NOAA Climate data for selected Florida stations that show 
average daily temperature ranges indicative of high or low surface 
thermal inertia. 

Table b. Maximum range of average daily temperature observed at climate 
stations within /ones from NCC-NOAA Climate data, 1979. 

Table 6. Identification and evaluation of IICMM images ordered and 
received that cover the 1978-1979 winter season. 

Table 7. IICMM Tapes that are in process of being ordered. 

Table 8. Average rainfall for each climatic region of Florida for the 
period from December Hi, 1980 through January 16, 1981. 

Table 9. Polar-orbi ting NOAA-6 satellite film transparencies covering 
the same period as in Table 8 obtained from environmental Data 
Service. *Indi cates digital magnetic tapes ordered. 
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Hu. 1 01 imatological regions of Florida showing tlio b regions whore 

rainfall data wort' averaged. from 01 imatological 0ata=f lorida , National 
Cl i ru tic Oontor, Asheville, N.O. 

fio. 0 HCMM infrarotl (IR) image of lowor floritla at approximately 0000 1ST 
Fob. 1, l**/'i, obtained by digitizing IIOMM film t ra ns pa rt'noy using tho 
I ma no 100 computer at konnotiy Space Center. Inset shows tho coldest, areas 
in tho sro no (arrows). 

Fiti. 3 G0LS infrarod 1 1 R) imago at 0000 1ST, Fob. 1, 19/9. Thormal pat torus 
ate outlined to show correspondence to HOMM imam 1 shown in Fit). 0. 

Fill. 4 HOMM nighttime IR image on dan. lb, 19/9, obtained by digitizing HOMM 
film transparency using tho I mane 100 computer at Kennedy Space Oontor. 

Tho i ma tie illustrates thormal patterns which can bo generated duo to 
different land use. 

Fiij. 5 Map of lowor Florida show i no location of tho conservation areas and 
fvorqlados National Park, and orininal extent of the Lvorglades marsh. From 
Central and South Mori da Flood Control District, Vol . 1, No. b, 19/0. 

Fip. 6 Map of Florida showing drainage classes of soils, adapted from the 
General Soil Map of Florida, Florida Agricul tural experiment Stations, in 
cooperation with the US DA Soil Conservation Service, 1 9b 0 . 

Fig. 7 Nocturnal surface temperature patterns detected by SMS/G01.S infrared 
sensors. Area A is east of the St. John's River, Area R is the Ocala 
National Forest, and Area C and D are well-drained soils on the west side 
of the peninsula. The X marks the locations of a cold pixel associated 
with a smell area of excessively drained soil. The area within the box 
is a poorly defined area that frequently is colder than on the east side 
of the Peninsula - (Adapted from Chen et al., 1981). 

Fig. 8 Nocturnal surface temperature patterns detected in North Florida by 
SMS/G0FS. See Fig. 7 for symbol explanation. 

Fig. 9 Nocturnal surface temperature map of Florida from SMS/G0FS data 
showing a large cold area with low rainfall in north central Florida. 

Fig. 10 Diurnal cycle of surface temperatures of b surface types dm ing one 
freeze event condition in Florida during January IP-13, 1981. 
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INTROnilCT ION 


This first quarterly report covers work performed durinq the 
period March 16 to June 16, 1981, of a one-year HCMM Data Investiqation, 
Contract NAS5-26463 entitled "Use of Thermal Inertia Determined by HCMM 
to Predict Nocturnal Cold Prone Areas in riorida." It also reports some 
of the supporting information contained in < he proposal for this HCMM 
investigation, the Objectives, Approach, a ad Anticipated Results are 
covered in detail in the attached Statement of Work (HF0-002). 

This report documents progress made during the reporting period. 

The main items of progress reported were evaluation of HCMM transparency 
scenes for the available winter of 1978-1979, identification of scenes 
of magnetic tape processing, identification of other remote sensing 
supporting information, and development of a soil heat flux model with 
variable-depth thermal properties. 

During the reporting period, we used the GE Image 100 system at 
NASA/KSC to compare HCMM and GOES transparent Images of surface thermal 
patterns. We found excellent correspondence of patterns, with HCMM 
obviously giving the greater resolution. One of these images showed 
details of thermal patterns in Florida that are attributable to difference 
in near surface water contents. 

Our work so far demonstrates and emphasizes the wide range of surface 
temperatures attributable to surface thermal inertia that exist in the 
relatively flat Florida topography. 

During the remainder of the working period, we will quantify these 
thermal inertia patterns under a range of soil moisture conditions, and 
use models to predict surface temperatures from thermal inertia information. 





1. Problems: 

A. Lack of IP-hour day-night sequence of HCMM satellite overfl inhts in 
Florida latitudes. 

Fiqure IV-1 (Geographical Extent of HCMM 12-hour Night Pay Coverage 
of the Heat Capacity flapping Mission User's Guide, Second Revision, 

October 1900) showed that a 12-hour day-night uninterrupted imago se- 
quence was not available between approximately 15"N and 3b°N latitude 
because of the geometry of the orbit path and relatively narrow field 
uf view. Pay-night image sequences were available only at 36-hour in- 
tervals. This placed a limit on thermal inertia use for direct day- 
night sequencing. This problem was recognized in the project applica- 
tion, so that paired day-night overflights under similar weather patterns 
would be selected for analysis, as well as use of other NOAA data and 
satellite data such as GOES in comparing model predictions and supply- 
ing supplemental information for missing data sequences. 

In overcoming these problems, we are also investigating the possibility 
of use of GOES, Tiros-N, or NOAA-6 data to supplement the HCMM data. 

GOES can give 1-hr interval data, but not at the resolution of HCMM. 

Tiros-N could give information on comparable crossing times as HCMM, 
but it is currently not functioning (1980-1981). NOAA-6 can give 12-hr 
sequences, but the crossing times are near sunrise and sunset, and are 
not desirable for yielding the most information about thermal inertia 
of surface. 

It was found that the 1980-81 winter provided an excellent opportunity 
to study progressively drier and colder temperature conditions in Florida 
in the period from December 17, 1980, to January 19, 1981. The period 
from the relatively dry 1980-81 winter provided a contrast to the rela- 
tively wet winter of 1978-79. The problem was that no HCMM data were 
available after 1980. However, the combination of low rainfall and soil 
water and low temperatures was so pronounced that this period provides 
extreme conditions for analyses. For this reason, the period will be 
included for comparison. Therefore, NOAA-6 IR magnetic tapes were ordered 
and will be used in place of HCMM images. NOAA-6 has the same resolution 
(1 km) as HCMM, however, the NOAA-6 local crossing times 0730 and 1930 are 
not as useful as the HCMM local crossing times of 0200 and 1330. Tiros-N 
tapes were not available for the 1980-81 period of interest. GOES IR 
images wore available for the period in question and will be used as needed 
for data analysis and interpretation. 

B. Lack of clear periods during 1978-79 HCMM overflights. 

The numerous periods of cloudiness during the 1978-1979 winter season has 
made selection of clear periods for mapping thermal inertia effects over 
large portions of the state more difficult than originally expected. How- 
ever, there are a few periods which give almost statewide coverage that 
will be very useful, and there are several more periods where significant 
regions within the state can be investigated. These problems with cloud 
cover have made it necessary to select almost every suitable available 
period of day-night IR coverage during the 1978-1979 winter to yield satel- 
lite data for further processing. (See Section 2-C & D) . 





. Accomplishments: 

A. Identified wet front and dry front conditions in 197U-19/9 winter season 
using flatiori.il Climate Center Data during periods when ground truth 
transect data were available, and compared with HCMM coverage. 

During January and February, 1979, surface transects were made for 11 
overnight, periods in Florida during cold night conditions by Ellen Chen 
and J. F. Gerber (Table 1). The data collected included radiation sur- 
face temterature, air temperature, dewpoint temperature, windspeed, and 
sky condition observations. The February 27-28, 1979, transects followed 
two routes. 

Nine of the 11 nocturnal transect periods had HCMM overpasses before, 
during, or after the transects that were in overlapping range to give 
surface coverage (Table 2 ). The February 8-9 period had daytime cover- 
age both before and after. Six potential day overflights and 4 poten- 
tial night overflights were available. However, HCMM data for daytime 
overflights were missing on January 8, February 8, and February 9. 

GOES maps are also available during the transect periods in Table 1 and 2. 
Rainfall conditions preceding the cold fronts (cold nights) are listed 
in Table 3. From the array of HCMM coverage, GOES maps and transect 
periods, rainfall conditions, and cloud problems, we are selecting suita- 
ble periods to determine the affects of surface thermal inertia on 
predicting nocturnal low temperatures. 

B. Compared 1978-1979 winter season max-mi n NCC/NOAA 'ir temperature data 
with surface conditions (such as soil drainage class) which affect 
thernal inertia. 

Selected National Climate Center (NCC) maximum and minimum temperatures 
for 7 zones in Florida: Northwest, North, North Central, South Central, 

Everglades and S.li. Coast, Lower East Coast, and Keys (NCC-NOAA, 1979) 
were examined for January and February 1979. "'ho monthly average minimum 
air temperature was subtracted from the monthly average maximum air 
temperature for each selected station to give the average daily tempera- 
ture range. A large range indicates low surface thermal inertia, and a 
small range indicates high surface thermal inertia. These ranges of 
temperature were tabulated in deccnding order in Tables 4 and 5. 

AlAJl w0 S A .7° tu ■■ • Station Fountain shows low thermal inertia soil effects, 
wAereus" ApaTu'chicol a shows the moderating high thermal inertia effects 
of the Apalachicola River wetlands and perhaps the bay. 

North Zone. Stations High Springs, Cross City and Live Oak show large 
average da'ily temperature ranges indicative of well drained soils with 
low thermal inertia. Lake City, only about 25 miles from Live Oak, 
shows high thermal inertia associated with poorer drained soil. Hastings 
and Federal Point show higher thermal inertia associated with the St. 
John's River. This area was identified as a warm area by Chen et al . 
(1979). 
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Norfh _tVnfr.il /nnt' . Station Ocala it* in the middle of a told prone 
area extending down the mi till It 1 of the 'it a to. Alexander Spr i mm> is 
near the edge of the Ocala National forest, on area with excessively 
drained soils. Inverness represents a strip of land on the west side 
of the state north of Tampa Bay that lias been shown to he cold -prone. 

De Land is on an "island" of cold-prone soils. All these stations are 
on well drained soils. Sanford and Clermont stations have smaller 
temperature ranges caused by wetlands and lakes, respectively. Cler- 
mont represents the warmer area of the central lake region of Florida. 

South Central 7pno. Stations Bartow, Archbold and Lake Alfred are in 
well drained >un I areas and have large average daily temperature ramies. 
St. Petersburg shows the very strong moderation effect of Tampa Bay and 
the Gulf of Mexico. Okeechobee Hurrinne Gate 46 Station is adjacent to 
the north side of Lake Okeechobee, and shows the lake effect on the 
temperature range even though it is on the unwind side. Fellsmore shows 
the effects of a wetland region, near the St. John's marsh. 

Ever o 1 a d os a ml S.W. Coast Zone . Station Belle Glade is just south of 
Ldko'Ok\HH:hbtHn?, and represents more of a lake effect than of drained 
organic soil. Tamiami Trail shows the hiqh thermal inertia of the 
undrained Everqlades. There is no NCC reportinq station within the 
drained Everqlades that would pive the sharp definition of the cold 
prone area shown by Chen et al . (1979) from GOES data. La Bello is in 
an aqricultural area of somewhat poorly drained sandy soils (irgh water 
tables), but it had 5,64 inches of rain in January and only 0.46 inches 
of rain in February. Thus, it showed higher thermal inertia properties 
in January than in February. 

Lower East. Coast; /one. Station Miami Reach shows the extreme case of 
eftecTs* oT an* TsTaluf surrounded by water. Loxa ha tehee is near the 
boundary between deep sands, drained orqanic soil, and an undrained 
organic soil water conservation area. It showed evidence of hiqli thermal 
inertia during January and low thermal inertia during February. 

There is some evidence in the climate records that some stations had a 
much larger increase iri the average daily temperature range in February 
(a dry month) +, ian in January (a wet month). In the North Zone, Stations 
Gainesville, a j Usher Tower increased by +2.7 and +2.1‘'F, respectively. 

In the North Central zone, Bushnell and Ocala ranges increased by +3.5 
and +2.0"F, respectively. In the South Central zone, Winter Haven, Plant 
City and Mountain Lake temperature ranges increased by 4.9, 3.4 and 3.0°F, 
respectively.* Finally, there was a general increase in the average 
daily temperature range in the South Central, Everglades and S.W. Coast, 
and Lower East Coast due to the significantly lower February rainfall.** 

These air temperature data show wide ranges at different stations through- 
out the state. Surface temperature ranges would probably be even wid 
because low thermal inertia surfaces would rise higher in temperature 
during solar loading, and drop lower during nocturnal radiative cooling. 
Nevertheless, these air temperature data show clearly that thermal pro- 
perties of the underlying surfaces vary considerably. These differences 


*Most of the above Stations are not shown in Table 4. 

**Table 5 does not convey the full effect. 18 out of 25 Stations showed 
the effect. Of the 18 stations not near a shoreline, 16 showed the 
effect. 



an* due largely to thermal inertia mediated through v:ater content 
of the surfaces (soils, or complexes of soils, wetlands, and water 
bodies). The lamest temperature ramies were associated with both 
higher than average maxima and lower than average minima within a 
climate zone. Ue will use early afternoon surface maximum satellite 
temperature patterns to predict nocturnal minimum temperature patterns. 
The sparce NCR climate station measurements such as those can be used 
to help verify satellite observations. 

C. Identified, ordered, received, and evaluated (quality and coverage) of 
IICf-'M satellite images for 1978-1979 winter season. 

Table 6 lists the HCMM satellite imaqes ordered for the 1 970-1 979 
winter season. These images were received March 27, 19111, and have 
been inspected for utility and reqion covered. This table is being 
used to develop an order for HCMM tapes within the constraints o + 
problems in Section 1. Several images have been processed on the GE 
Image 100 at KSC. (Section 2 - F & G) . 

0. Identified 1970-1979 winter HCMM tapes that are needed. 

Table 7 lists the HCMM CCT's that are in the process of being ordered. 
Of these 13 CCT's, 9 combinations are being requested for day-right 
scene pairs for Temperature Difference calculations and for Thermal 
Inertia calculations. Several tapes and pairs are needed to obtain 
good information over the state because of the prevalence of clouds 
in some part of the state in many of the HCMM scenes. 

E. Reviewed 1900-1931 winter wet and dry front conditions, and ordered 
NOM-6 transparencies and tapes. 

N0AA-6 polar-orbiting satellite infrared (10.5 to 12.6 microns) digital 
data for December, 1900, and January, 1981, were ordered according to 
rainfall information from climatological data (Table 8). Periods of no 
rainfall and antecedent rainfall in Table 8 helped to determine condi- 
tions for wet and dry fronts, and hence, wet and dry periods. Geosta- 
tionary satellite (GOES) infrared digital images showed that most of 
peninsular Florida was clear during periods of no rainfall on December 
17-13, 1980, the period from the night of December 31, 1980 through 
the morning of January 3, 1931, the night of January 10, through the 
morning of January 13, 1931, and finally, from January 17-19, 1931. 

The period of December 17-18, was classified wet and cool, where an 
average of 0.63 cm or more of rain fell in each climatological region 
of peninsular Florida (Fig. 1). Nighttime temperatures were about 
3-5°C. The clear period from December 31, 1980, to January 3, 1931, 
was classified intermediate dry and cool. Rainfall for the 4 days 
(December 28 to 31) preceding the clear period was from no rainfall to 
trace amounts. Nighttime temperatures in the peninsula were around 
0°C and below. The period from January 10 through January 13, 1981, 
was classified as dry and cold. Table 8 showed that there were negli- 
gible rainfall in the period from January 4 to 9, enhancing the already 
dry condition in the state. Nighttime temperatures were below freezing 
for the entire state, with temperature of -10 to -11 °C in northern and 
part of peninsular Florida. 

N0AA-6 positive film transparencies ordered were shown in Table 9. 
Day-night sequence of N0AA-6 frames for the 3 periods classified as 
wet-cool, intermediate dry-eool and dry-cold were selected from the 
film transparencies and digital magnetic tapes were ordered. 



= 1) o 


Tapes ordered from the Environmental Data service (ERG) wore shown in 
Table 9(' ,< ) , The tapes ordered are not expected to arrive until 
Annus t. H.,1 . 

P. Comparison of HCMM and GQFS Images us inn GF Image 100 and POP 114b 
System at KSC. 

In order to determine feasibility oi using GO PS i manes to supplement 
HCMM data analysis, HCMM film transparencies were digitized by using 
the I mane 100 computer and the resuh itu image (Fit?. 2) compared with 
GOES thermal patterns. Images compared were for 0200 EST, February 1, 
1979. Figure 2 showed an HCMM image dinitized into eight themes 
(represented by colors) after eliminating grey scales not found on the 
surface of Florida. The black and white inset showed the coldest areas 
in the HCMM scene (see arrows). They corresponded well with thermal 
patterns GOES coldest pixels (0, y) shown in Fig. 3. The high resol u- 
tion HCMM image (Fig. 2, inset) showed clusters of cold pockets whereas 
the low resolution GOES image showed a large extended area of coldest 
pixels. Note also the similarity in the shape of the thermal patterns. 

Within the remaining time of the project we will use HCMM CCT data to 
estimate areal size and temperature ranges of the cold areas and compare 
these results with cold areas. Landsat and/or aircraft photographs will 
be used to aid in identifying surface conditions in the coldest areas. 
This will help to determine surface conditions which contribute to cold 
surface thermal pattern. The information can be used for both predict- 
ing extremes during cold events and for potential better surface manage- 
ment (e.g. irrigation) to alleviate cold conditions. 

G. HCMM Thermal Fa + tern of Organic Soil Attributable to Land Use. 

HCMM nighttime IR image (Fig. 4) of January 15, 1979, showed thermal 
patterns of lower Florida including the original Everglades marsh. The 
thermal image showed that even though the soil base is the same, the 
different water content on or near the surface created the thermal pat- 
terns shown in Fig. 4. This pattern is also discernable in Fig. 3. The 
different surface water and near surface water contents were partly due 
to different land use in the area, for example, agricultural (3), conser- 
vation (1) and (2), and natural (4), Fig. 5. The" Everglades Agricultural 
Area (3) generally contain the coldest areas in south Florida. The 
pattern of the agricultural area (F'g. 5) appears quite distinct in the 
HCMM image (Fig. 4). 

H. Software conversion programs. 

Softwares for reading TIROS types were obtained through exchanges with 
the Pennsylvania State University. It is being adopted to the Amdahl 470 
computer at the Northeast Regional Data Center of the State University 
System of Florida. Softwares compatible with the Image 100 and PDP1145 
computer at KSC were obtained from the Early Warning/Crop Condition 
Assessment Group, Agricultural Research, Southern Region, USDA, Houston, 
Texas. 



I, Roviownd appropriate bib 1 ionraphy of thom.il inertia models and 
coded a soil thermal inertia model. 

As a foundation for the modelling proceed, a core bibl ioqraphy cover- 
inq microclimate, doil physics and enerqy budget haded meteorological 
inode! d had been compiled and the review proceed had bequn. Thus far, 
articled on Sutherland's model (19, 90) used in freeze forecasting and 
Carlson's thermal inertia model (Carlson and Boland, 1 97! * ) have been 
reviewed most thoroughly. Other models by Soer (1077, 19.00), Price 
(1900) and the "Tell-us" model (P.ooema et al., 197fi) are currently 
being reviewed. These and additional referenced are listed in a 
bibliography at the end of this report. 

Based on information gathered so far, a fundamental numerical soil 
heat flux model has been developed and initial simulations performed. 

The model is designed to allow soil properties; 

1) density, 

2 ) specific heat, and 

3) thermal conductivity 

to vary with depth. The initial goal of the model is to realistically 
simulate the extreme cases of perfectly wet and dry sandy soils. Next 
the model will be coupled with a rainfall /soil moisture model to allow 
moisture dependent physical properties to vary as a function of moisture 
availability throughout a diurnal cycle. Finally, the model will be 
coupled to a soil surface energy budget to predict surface temperatures 
under different meteorological scenarios. 

J. Identified local freeze severity conditions in karst topography depres- 
sions as a function of the presence or absence of water. 

Freeze conditions that occurred in Florida during the January 12-13, 1^01 
nocturnal period caused extensive damage to citrus trees. Inspection 
of several karst depressions showed that depressions without water 
showed severe tree kills and damage, whereas trees had less damage than 
general where they bordered depressions that contained ponds or small 
lakes. Directly or indirectly, these differences were due to the higher 
thermal inertias of the depressions that contained water. Photographs 
have been obtained, but no source of post-freeze overflight images has 
been located. 


3. Significant Results: 

A. Correspondence of surface thermal inertia to soil drainage class condi- 
tions. 

Chen et aJL (1979) showed that nocturnal surface temperatures of drained 
organic” soils of the Everglades Agricultural Area south of Lake Okeechobee 
were lower than those surface temperatures of the undrained Everglades 
and also lower than those of mineral soils somewhat north and west of 
Lake Okeechobee. Recent analyses of GOES data shows that cold areas 
correspond to well drained and excessively well drained soils in Florida. 



Figure ft sh-aw. the diutrihutimi of Florida 501 1 f > by drainage class. 
Figure 7, R, and 0 show patterns of cold areas that m turned durinq 
three winter seasons. These patterns will be cnraparod in detail with 
Mf.MM data in later reports, Rome comparisons were shown in figure 2, 

3, and 4 of this first quarterly report. 

B. found that ROBB surface temperature can give adequate diurnal cycles 
of surface temperature on a scale with courser resolution. 

fiqure 10 shows the diurnal cycle of surface temperatures of h surface 
ty pes within south Florida durinq one freeze event condition on January 
12-13, 1 '> H . This fiqure illustrates that frequent eoveraqo can give 
a much bettor definition of actual time distribution of surface tempera- 
tures than a 12-hr sequence satellite system. At this time of year, at 
this location, the predawn minimum and midday maximum are about 6 hours 
apart, whereas the midday maximum and the following predawn minimum are 
about 10 hours apart. 

These "continuous cycle" data of surface temperature will be used to 
compare thermal inertia data later in this research program from HCMM 
satellite data. 


4. Publications - none. 


5. Recommendations. 

A. Wider swath scenes need to give frequent 12-hour sequence coverage. 

For most thermal inertia uses, it appears that having fjie^uejit 12-hour 
sequences would be more valuable than having high spatfal resolution. 

B. Stationary satellite data should be used to give continuous coverage. 

Preliminary work so far would indicate that frequent surface temperature 
data durinq the course of a diurnal cycle could be more important in 
many applications than two higher spatial resolution-lower tempera 1 
resolution data from polar orbiting satellites. 


6. Funds expended to date - $ 4,633.69 


7. Data Utility 

A. HCfT-1 pixel size brings out surface features in more detail than GOES. 

A comparison of HCMM images in Figures 2 and 4 shows that these data 
yield much more detail than the GOES image of Figure 3. We have other 
GOES daytime IR images that also are able to distinguish between har- 
vested and unharvested blocks of sugarcane within the Everglades Agricul- 
tural Area of South Florida. These areas are distinguishable because 



the plant cover surface areas remain much cooler during the daytime 
than the drained, black organic soils. 


8. Program for next reporting interval. 

A. Order and begin analysis of HCMM day, night, temperature difference, 
and thermal inertia CCT's. 

B. Develop models to utilize HCMM and other satellite derived sources of 
thermal inertia information for mapping thermal inertia as related to 
surface conditions and to anticedent soil moisture conditions. 

C. Integrate sources of satellite information and verification informa- 
tion in order to refine patterns of nocturnal cold-prone and warm-prone 
areas . 

D. Use model (s) to be able to predict patterns of nighttime lows of 
surface temperature from daytime patterns of maximum surface tempera- 
tures and surface thermal inertia information. 


X /BLE 1 

Dates, place, and sky condition during transects of surface temperature (Raytek radiation 
therr.or.eter), 1.5 c air temperature, and dewpoint (from E. Chen and J. F. Gerber, unpublished) . 
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Florida nocturnal surface temperature transects and HCMM coverage, Jan. -Feb.. 1979 
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See attached summary of rainfall preceeding transects 



lAl'.ll d 


U.iintall ptovoodiny, Janu.-.i v and Fobtuaiv 1 1 > ,’m ttun.oot',. 


dan. 2-1. Oonoiallv (jnMti'i than 1 inoh throughout tho stuto, mostly 
on dan. 2, with somo an dan. 1. 


dan. 8-*>. 

Almost 

all 

rain 

on 

Jan. 

8. 

Ounutnllv loss than 

0.3 

inoh. 

Jan. ‘>-10. 

Almost 

all 

rain 

on 

dan. 

8. 

Oonoiallv los.s than 

0.3 

inoh. 

Jan. 1A-13. 

Almost 

all 

rain 

on 

dan. 

n, 

small amount on Jan 

. 1 A , 

, C.onorallv 


loss than 

1.0 inoh, 






Jan. 22-23. 

Almost 

all 

ra i n 

oa 

Jan. 

"M 

1, 1 I 

Oonorallv p.roator 

than 

1.0 inoh 


N, loss than 1 inoh NO and SC. 

dan. 2A-23. All rain on dan. 2A, ponorally |»vi’att'r than 1 inch. 

Fob. 1-2. All rain on Jan. 31, ponorallv loss than 0.3 inch. 

Fob. 8-0. Almost all rain on Fob. 8-, looally hoavv, ponorallv loss than 

O. 3 inoh. 

Fob. 10-11. No rain sinoo Fob. 8, looally hoavv, ponorallv loss than 0.3 
inoh. 

Fob. 10- JO . l.ip.ht rain in North sootion, ponorallv losss than ..’3 inoh. 

Fob. 27-28. Moat rain on Fobruary 23, variablo, but ponorallv proator 

than 1 inoh. Variablo rain on Fob. 2b, ponorally loss than 
l s inoh. 


Monthlv rainlall was abovit 7 inohos tor Januarv lor tho North, North Contral, 
and South Contral parts of tho ponlnsula. This; amount is ovor twioo tho normal. 

Fobruary rainlall was about 3, 2, and 1.3 inohos in tho North, North Contral, 
and South Contral I'.onos. 



TABLE 4 


fICC-HOAA Climate data for selected Florida Stations that show average daily 
temperature ranges indicative of high or low surface thermal inertia. 




Range 

(°F) 

Surface conditions 

Zone 

Station 

Jan. 

Feb. 


NW 

Fountain 3 SSE 

27.6 

28.0 

Well drained 

NW 

Apalachicola 

19.8 

18.8 

Wetlands/Bay 

N 

High Springs 

31.6 

(28.3) 

Well drained 

N 

Cross City 

27.5 

25.9 

Well drained 

N 

Live Oak 

25.8 

25.2 

Well drained 

N 

Lake City 

22.7 

21.5 

Poor drained 

N 

Hastings 

22.8 

21.1 

St. Johns R. 

N 

Federal Point 

21.1 

20.6 

St. Johns R. 

NC 

Ocal a 

27.5 

29.5 

Well drained 

NC 

De Land 

28.6 

28.6 

Well drained 

NC 

Alexander Springs 

30.0 

27.1 

Ocala Nat. For. 

NC 

Inverness 

27.3 

27.6 

Well drained 

NC 

Sanford 

23.7 

22.4 

Wetlands 

NC 

Clermont 

21.5 

23.8 

Lakes 

SC 

Bartow 

28.7 

28.3 

Well drained 

SC 

Archbold 

26.5 

27.7 

Well drained 

SC 

Lake Alfred 

26.2 

27.1 

Well drained 

SC 

Fellsmere 

22.3 

23.0 

Wetlands 

SC 

Okeechobee 

21.0 

19.2 

L. Okeechobee 

SC 

St. Petersburg 

16.8 

17.8 

Bay 

E&SW 

La Belie 

23.9 

28.2 

High Water tabled 

E&SW 

Tamiami Trail 

22.2 

— 

Evergl ades ?/ 
Muck/ La ke^-' 

E&SW 

Belle Glade 

20.8 

22.5 

LEC 

Loxahatchee 

23.4 

27.4 

Mi xed~^ 

LEC 

Miami Beach 

11.7 

11 .5 

Island 


— See text for January vs February rain effect. 

- The drained organic soil effect is probably masked by proximity 
to Lake Okeechobee. 

Confounding effects of January vs February rainfall and proximity 
to drained organic soil, undrained water conservation area, and 
well drained sandy soil. 


TABLE 5 

Maximum range of average daily temperature observed at climate 


station 

s within 

zones from NCC- 

-iiOAA Climate 

data, 1979. 

Zone 

Month 

Max. Range 

Min. Range 

Di fference 



■ m" 

' ( ' F) 

OT 

NW 

Jan. 

27.6 

1 J 

19.d y 

18.B iy 

9.5 

NW 

Feb. 

28.0 

9.7 




2/ 


N 

Jan. 

31 .6 

21.1" 
20 . 6” 

11.5 

N 

Feb. 

(28.3) 

8.9 

NC 

Jan. 

30.0 

21 . 64 , 

22.4— 

8.5 

NC 

Feb. 

29.5 

7.1 

SC 

Jan. 

28.7 

5/ 

2 °. rj 
19. 2-' 

8.6 

SC 

Feb. 

28.3 

9.1 

E&SW 

Jan. 

23.9 

19.6 

4.3 

E&SW 

Feb. 

28.2 

20.6 

8.6 




6/ 


LEC 

Jan. 

23.4 

18. 9g, 
1 7 . 8— 

4.5 

LEG 

Feb. 

27.4 

9.6 


- Excludes Pensacola. 

2 / 

- Excludes Jacksonville Beach. 

- Excludes Jacksonville Beach and Fernandina Beach. 

- Excludes Daytona Beach. 

Excludes St. Petersburg. 

Excludes Miami ['.each and Miami. 




TABLE 6. (continued) 
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Table 7. HCNM Tapes that are in process of beinq ordered. 


Date 

lonn. 

Lat. 

Scene ID. 

Orbit 

No. 

Cloud 

Qual . 

Type 

(78-79) 

W 

(N) 

AAO- 


('• ) 



15 Dec 

82-14 

28-14 

233-071 30 

3450 

60 

6 

NIR 

17 Dec 

81-18 

27-54 

235-18361 

3487 

20 

G 

DIR 

10 Jan 

79-03 

25-01 

259-06570 

3835 

30 

G 

NIR 

13 Jan 

81 -50 

28-26 

262-18370 

3887 

40 

F 

DIR 

1 5 Jan 

77-02 

25-59 

264-06490 

3909 

40 

G 

NIR 

16 Jan 

82-07 

25-34 

265-07070 

2095 

70 

F 

NIR 

18 Jan 

79-08 

24-59 

267-18280 

3961 

30 

F 

• DIR 

29 Jan 

83-21 

31-56 

278-18360 

4124 

40 

G 

DIR 

29 Jan 

81-52 

25-49 

278-18350 

4124 

10 

G 

DIR 

1 Feb 

80-49 

32-30 

281-07040 

4161 

20 

F 

NIR 

1 Feb 

82-19 

26-22 

281-07060 

2161 

30 

F 

NIR 

3 Feb 

80-09 

24-09 

283-18280 

4198 

20 

F 

DIR 

3 Feb 

81 -36 

30-17 

283-18300 

4198 

30 

G 

DIR 



Table 8. Averane rainfall for each climatic reoion of Flor’da 
for the period from December 16, 1980 throuoh January 16, 1981: 
Northwest (1); North (2); North Central (3); South Central (4): 
Everglades and SVi Coast (5); and Lower East Coast (6). Data 
were from Cl imatolooical Data for Florida, National Climatic 
Center, Ashville, flC , December, 1980 and January, 1981. 


CLIMATIC REGIONS 


Date 

(D 

No. of 

Stations ► 15 

(2) 

20 

1980 
Dec. 16 

.23 

.11 

17 

.04 

.13 

22 

.06 

.02 

23 

.09 

.14 

24 

.06 

Tr 

25 

.10 

.09 

26 

.01 

Tr 

27 

.02 

Tr 

28 

Tr 

.01 

29 

.06 

.05 

30 

Tr 

Tr 

31 

NR 

NR 

1981 

Jan. 7 

.56 

.40 

8 

NR 

.03 

14 

.01 

Tr 

15 

.04 

.11 

16 

NR 

Tr 


(3) 

(4) 

(5) 

(6) 

13 

28 

14 

.11 

.18 

.15 

.04 

.04 

.09 

.37 

.49 

.21 

.21 

.30 

.06 

.01 

.09 

.09 

.12 

.37 

NR 

.01 

.10 

.15 

Tr 

.03 

.02 

.01 

NR 

.01 

Tr 

.02 

NR 

.01 

NR 

NR 

Tr 

Tr 

NR 

Tr 

Tr 

Tr 

Tr 

.03 

Tr 

Tr 

Tr 

Tr 

NR 

Tr 

NR 

NR 

.09 

.01 

Tr 

Tr 

.02 

.01 

Tr 

Tr 

Tr 

NR 

NR 

NR 

.06 

Tr 

NR 

NR 

Tr 

Tr 

.01 

.02 


Tr " Trace 
NR = No rainfall 



Table 9. Polar-orbitinq N0AA-6 satellite filn trans- 
parencies coverinq the same period as in Table 
obtained from Environmental Data Service. ^Indicated 
dioital naonetie tapes ordered. 


Date 


Time 

Orbit Weather 

Number Condition 

Dec. 

17, 

1980 

392:01 :08: 32 

7655 wet, cool 

Dec. 

17, 

1 980* 

352:13:29:01 

7662 

Dec. 

18, 

1980* 

352:23:10:22 

7669 

Dec. 

18, 

1980 

353:13:03:32 

7676 

Dec. 

31, 

1980 

366:00.53:20 

7854 intermediate 

Dec. 

31, 

1 980* 

366:13:16:01 

7861 dry, cool 

v)an. 

1, 

1981* 

001 : 1 2: 56:02 

7875 

Jan. 

3, 

1981* 

003:13:49:16 

7904 

Jan . 

10, 

1981 

010:00:31:30 

7996 dry, cool 

Jan. 

10, 

1981 

010:12:55:02 

8003 

Jan . 

12, 

1 981 * 

012:13:48:11 

8032 

Jan. 

13, 

1981* 

012:23:33:28 

8039 

Jan. 

13, 

1981 

013:13:26:46 

8046 




Fir. 1. Climatological regions of FLorida, showing the 6 regions where 
rainfall were averaged. From Climatological Data - Florida, National 
Climatic Center, Asheville, N.C. 





Key 

1. Green (coldest) 

2. Orange 

3. Dark blue 

4. Yellow 

5. Magenta 

6. Light blue 

7. Black 

8. White (warmest) 

Fig. 2. HCMM infrared (IR) image <•>:’ lower Florida at approximately 
0200 EST Feb. 1, 1979, obtained by digitizing HCMM film trans- 
parency using the Image 100 computer at Kennedy Space Center. 
Inset shown the coldest areas in the scene (arrows) . 
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Key 

1. Green (coldest) 

2. Orange 

3. Dark blue 

4. Yellow 


5. Magenta 

6. Light blue 

7 . Black 

8. White (warmest) 


Fig. 4. HCMM nighttime IR image on Jan. 15, 1979, obtained by 
digitizing HCMM film transparency using the Image 100 computer 
at Kennedy Space Center. The image illustrates thermal patterns 
which can be generated due to different land use. 
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Fij’. 5. NAP OF LOWER FLORIDA SHOWING LOCATION OF THE CONSERVATION AREAS AND 
CVERGLADC9 NATIONAL PARK. AND, ORIGINAL EXTENT OF THE EVERGLADES HA R 8 H 

(from Central and South Florida Hood Control District, vol. I, No. 5, 1? 
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ST. JOHN'S RIVER 


SCALED PIXEL 
SIZE 



TAMPA BAY 


EXCESSIVELY DRAINED SOILS 
CLASSIFICATION : PSAMMENTS 

WELL DRAINED TO MODERATELY 
WELL DRAINED SOILS, MOSTLY SANDY,\ 
NO SPECIFIC CLASSIFICATION 

POORLY DRAINED SOILS 

WATER AREA 


Fig. 6. Map of Florida showing drainage classes of soils, adapted 
from the General Soil Map of Florida, Florida Agricultural Experi- 
ment Stations, in cooperation with the USDA Soil Conservation 
Service, 1962. 



OKEFENOKEE 
SWAMP 


ON THE FIRST 2 
NIGHTS, THIS COLD 
AREA WAS 0.5 C 
WARMER THAN THE 
STATED ISOTHERM 



4.2° C ISOTHERM: 2200 EST, DEC. 21, 1976 

■ -8.2°C ISOTHERM: 2200 EST, JAN. 19, 1977 

0.0°C ISOTHERM: 2200 EST , FEB. 20, 1977 

Fig. 7. Nocturnal surface temperature patterns detected by 
SMS/COES infrared sensors, Area A is east of the St. Johnh| 

River, Area B is the Ocala National Forest, and Area C and 

D are well-drained soils on the west side of the peninsular. ~~ The X marks the 
location of a cold pixel associated with a small area of excessively drained 
soil. Thu area within the box is a poorly defined area that frequently in 
colder than on the east side of the Peninsula. (Adapted from Chen et al., 1981) 




6.8° C ISOTHERM: 2100 EST, DEC. 18, 1977 

— - - -2.2°C ISOTHERM: 2200 EST, FEB. 22, 1978 1 
4.3° C ISOTHERM: 1900 EST, FEB. 9, 1979 

Fip,. 8. Nooturnal stir faro tomporaturo pat torn;! do too tod in North Florida 
hv SMS/UOF.S, Soo Fip,. 7 t or symbol oxplanat ions . 
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rainfall in north central Florida. 
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